hypothesis, which refers to concrete matter, to the same hypothesis about a purely conjectural element in the constitution of matter, and there it must be left. If we accept the crude picture of the electron as a spherical shell carrying a surface layer of charge, we must not ask how this shell is held together against the mutual repulsions of the parts of the charge which is carried; in fact, we hardly dare think of the charge on the electron as divisible, much less may we ask why the electron contracts, and whether there are ' forces' which cause it to do so. All that we can do is merely to assume that it is exactly so constituted as to fall in with the experimental facts.
There is then something over and above purely electromagnetic theory required for the complete explanation of the facts observed. The simple comparison of the results of Abraham and Lorentz, which give entirely different values for the apparent inertia of an electron whose velocity is comparable with that of light, shows that the choice of this additional element to supplement the electro-magnetic laws is one which may seriously affect the results predicted by those laws. This is, for example, clearly shown by the lower curve in fig. 85 which exhibits side by side the values of gjm calculated from the experimental results of Neumann (i) by Lorentz's theory, (ii) by Abraham's theory. The latter theory differs only from that of Lorentz in the assumption that the electron is always a sphere, whatever velocity it is supposed to have.
Thus the agreement of experiment with the predictions of Lorentz's theory confirms the general correctness of his hypothesis. But it cannot be said to confirm the particular hypothesis of the contracting electron, which is only one of many that are consistent with the Principle of Relativity. In any case, it cannot be said that Lorentz's theory is a purely electro-magnetic one.
The results recorded above are therefore to be considered as confirming the general hypothesis of relativity as a principle that goes beyond the mere invariant form of the electromagnetic equations.